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1. Introduction to the TEM-STM Platform

TEM-STM Holder
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CINT TEM
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Nanofactory TEM-STM Platform
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Collaborators: J.H. Luo, S.X. Mao (U. Pitts.), CINT Users
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Breakdown of a 6-Walled Nanotubes
Huang et al., PRL 94, 236802 (2005)




Super-Elongation of Carbon Nanotubes

Can TEAM images atomic structu re of nanotubes? Chirality, point defects?

Huang et al., Nature 439, 281 (2006)

Huang et al., PRL 98, 185501 (2007)
F. Ding, K. Jiao, Q.M. Wy, B.1. Yakobson,
PRL 9%. 075503 (2007)



Super-Elongation of Carbon Nanotubes

Can TEAM images atomic structure of nanotubes? Chirality, point defects?

Part Il Part | c
. Tang, W. Guo, C. Chen, PRL 100, 175501 (2008)




Tensile-Elongation of Individual DWCNTs
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Kink Motion in MWCNTs




Kink Motion Mechanism

Can TEAM images atomic structure of of dislocations in nanotubes? Core structure?

F. Ding, K. Jiao, Y. Lin, B.1. Yakobson Nano Lett. 7, 681 (2007)

» Experiments: one Kink in one direction in a straight path
» Longitudinal motion: dislocation climb
» Spiral motion: dislocation slip
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Dislocat

Can TEAM images atomic structure of of screw dislocations in nanotubes?
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Superelongation of Nanowires
Collaborators: I.LH. Luo, 5.X. Mao (U. Pins}} CINT Users; N.E. Moore, J.E. Houston (SNL)

 Elongation: 278%

* Recrystallization

* No Dislocations!

* Recrystallization

* Nanocrystalline structure
« High density of defects

* High surface area

* Fast diffusion
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Superelongation of Nanowires
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3-c. Nanoindentation of Si

TEAM: core structure of dislocations




..._..m.....q. 1

. A
ety ___w&m.n_h.-u ' ._h.,:_h_ )
/ g, ..____\Mm_“-_f _.__._.

¥
ATy i

Y
ot N |

A
s
i Ly

i

. i ._.-‘._H“ .._ fit




In-Situ Thermal/Thermoelectric Properties of Individual
Nanotubes/Nanowires

etched hole  *

silicon nilride memirans

Allow HRTEM, thermal and electrical measurements on the same nanowire

JY Huang, T.K. Kim, J.P. Sullivan, M.P. Siegel (SNL), T. Harris (student, MIT, CINT
i User)




Summary
B

» TEM-SPM provides unprecedented opportunity to probe the mechanical,
electrical, thermal properties in-situ and at an atomic scale of nanostructured

materials.

» TEAM + TEM-SPM: improve the in-situ studies to a new level, reach a new
landmark (sub Angstrom spatial resolution + less than 0.2 eV EELS

resolution)!

» But when, how?
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